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1. OFBEM JIUCHHUIIJIMHBI

Bcero: 3 3auetHbix egunun Tpygoemkoctd (108 akajgeMuueckux 4acoB)

QOunas dpopma o0yueHust

N Ha Bcro Cemectp
Bun yae6HO# paboThI
TUCIUTUTAHY 6
AyIMTOpHBIE 3aHATHS, BCEI0 YaCOB 40 40
B TOM 4HCJe:
Jlexkuun 20 20
[TpakTuyeckue paboThI 20 20
CamocrosiTeJibHasi paboTa, BCero 4acos: 68 68
IloaroroBka Kk 3a4éTy: 18 18
Jlpyrue BUJbI CAMOCTOSITENILHON PaOOTHI: 50 50
Bua npoMexyToOYHOM aTTeCTANMHU 3auér 3auér
OO0mas Tpy10eMKOCTh TUCIUIIJIUHBI M TPYI0€MKOCTH 110 108 108
ceMecTpaMm, 4acoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

Jucuummna «MonekyisipHasi OMOJIOTHs» OTHOCUTCS K 00s3aTeNbHOM yacTu
osoka 1, momyns b.1.0.23.

OcBoenue 00yJaroUMMUCs AUCHUTUTNHBI «MOoJeKysipHas OUOIOTHS » ONUPAETCs
Ha 3HAHUsS, YMEHUS, HABBIKA U KOMIIETEHLIUH, IPUOOPETEHHBIE B Pe3yJIbTaTe OCBOCHUS
IPEIUIECTBYIOUX JUCIUIUINH!
-O01mas XuMus;
-AHaIMTHYECKas XUMHUSI,
-Opranuueckasi XUMus;
-du3nueckas U KOJUIOUIHAS XUMUS;
-I{uromorus;
-buonorus yemoBeka;
-buonoruueckas xumusl.

3HaHUs, yMEHUS U HaBbIKH, [TOJy4YEHHbIE IPU OCBOCHUM JUCLUIUINHBI
«MonekynsipHast OMOJIOTHS», ABJIAIOTCS HEOOXOAUMBIMHU ISl OCBOCHUSI IUCIUIUINH:
-I'eneruka u cenexuus;
-du3nonorus pacTeHui;
-Ou3n0I0rus )KUBOTHBIX;
-Poct n pazButue pacreHuni;
-buoduzuka;
-DU3HO0I0THS PEryISITOPHBIX U CEHCOPHBIX CUCTEM;
-['eneTuka yenoBeka c OCHOBaMH IICUXOT€HETHKH;
-O0111ast BUpYCOJIOTHS.

3. IJIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUS

Ilenpt0o  OCBOEGHUS  JTUCHMIUIMHBI  «MomnekyisipHas OuONOTHS»  SIBIISETCS
¢dopMupoBaHue y OyAyHMX CHENUAINCTOB — OHOJIOTOB IpPEICTaBICHUM 00 YHUBEPCAIbHBIX
NOPUHIUIAX OPraHU3allMd OCHOBHBIX MOJIEKYJIIPHO-OMOJIOTHYECKUX TPOLIECCOB B KIIETKaX
pa3IUYHBIX OPraHU3MOB — OT OakTepuid 10 BbICIIMX JyKapuotT. [IpenMer wu3ydeHus
MOJIEKYJISIPHOM OMOJIOTHM: BBICOKOMOJICKYJISIPHbIE XHUMHUYECKHE COEAMHEHHs — OelKu M
HYKJIEHHOBBIE KUCIJIOThI, MOJIEKYJISIPHbIE KOMIUIEKCH HA UX OCHOBE U OMOJIOTUYECKHE MPOIIECCHI,
KOTOpPbIE OHH 00€CIIeUnBaIOT.

B cBsa3u ¢ ueM 3amadyaMM OCBOEHUs IUCLHUILIMHBI SIBJISETCA: JAETANM3alds 3HAHUM O
CTPOCHUU HYKJIEMHOBBIX KHCIOT M O€JIKOB, Kak TJaBHBIX MOJIEKYJSPHBIX HOCHUTENIEH
FeHeTUYeCKOl HH(OpMalMM, O B3aUMOCBSI3U HMX CTPYKTYpbl C BBINOJHSAEMOM (yHKUHEH;
NOHUMaHHE OOLIHOCTH M OCOOEHHOCTEH CTPOEHHUS T'€HOMOB pa3sHOIO YpPOBHS OpraHM3alluu;
JanpHelee GopMUpOBaHUE MPEACTABIEHUH 00 OCHOBHBIX M BO3MOXHBIX MYTSIX pealu3aluu
TeHEeTUYECKOM HH(OpMaIuy; BBIACHEHHE TOHKHMX MEXaHM3MOB DPEIUIMKAIMM, TPaHCKPUIILUH,
TpaHCIALUUU, 0OpAaTHONW TPAHCKPUMIIMKM B KOHTEKCTE €AMHOI0 MAaTPUYHOIO MPUHIUIIA; pa3BUTHE
IPECTaBICHUN O POJIM U MEXaHMW3MaxX NepeAayl XUMUYECKUX CUTHAIOB B (DYHKIIMOHHMPOBAHUHU
KUBBIX CHCTEM; pACIIMPEHHE MPEACTaBICHUN O JOCTHKEHMSIX M 3aJadax MOJEKYJSIPHOU
OMOoJIOTHH, MPAKTUYECKUX BO3MOXKHOCTSX M METOAAX IeHETUYECKOH WH)KEHEpUH, 3HAUeHUU e&
JUISL KU3HU YEJIOBEKa; H3yuyeHue (PU3MKO-XMMHUYECKHX METO/J0B HCCIEOBAHUS OEJIKOB U
HYKJIEMHOBBIX KUCIIOT, ()OPMHPOBAHNE HABBIKOB SKCIIEPUMEHTAILHON pabOThI B 3TOM 007aCTH.

Komnerenuu, GpopmMupyeMbie B pe3yibTaTe OCBOCHUS JUCIUILTUHBL:
- CrocoOHOCTh UCHOJB30BaTh B MPO(ecCHOHANbHON NeATeIbHOCTH OCHOBHBIE 3aKOHBI
Gbu3KMKYM, XUMUH, HAYK 0 3eMJie ¥ OUOJIOTHH, IPUMEHSITh METOABl MATEMAaTHUECKOTO aHAllu3a U
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MOJICIIUPOBAHMS, TEOPETHUECKUX U SKCIIEPUMEHTAJIBHBIX HMCCIEJOBAHUM, MPUOOPETaTh HOBBIC
MaTeMaTHYeCKUE U €CTECTBEHHO-HAy4YHbIC 3HAHHS, UCIIOb3Yysl COBPEMEHHHBIE 00pa30BaTeIbHbIC
u uHpopmaironusie TexHonoruu (OI1K-6);

-CriocoOHOCTh ~ MCHOJB30BaTh METONBI  cOOpa, O0OpabOTKM, CHUCTEMAaTH3alMd |
NpPEICTaBICHUS II0JIEBOM M JaOOpaTOPHOH WHQPOPMALMK, NPUMEHATh HABBIKM pPabOTHl C
COBPEMEHHBIM 000pYI0BaHUEM, aHATU3UPOBATh NosTy4deHHbIe pe3ynbratsl (OI1K-8).

B pesynbrare u3ydeHus: AUCIHUILTUHBI 00YYatONIUICs JOKEH:

-3HaTh MOJICKYJIIPHYIO CTPYKTYpPY O€JIKOB U HYKJIEHHOBBIX KuciioT (st OTIK-6);

-3HaTh 0COOEHHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUS 3yKapUOTHIECKOTO,
POKAPHOTHYECKOT0, BUpycHOro renomoB (st OITK-6);

-3HaTh MEXAHU3MbI MATPUYHBIX MAKPOMOJIEKYJIIPHBIX CUHTE30B, OCHOBBI IIPOLIECCUHTA
ounonoaumepos(aas OIIK-6);

-3HaTh MPUHIUIIBI TCHETUYECKOW NHKEHEPUH, €€ UCII0JIb30BAHUE B OMOTEXHOIOTHH (15
OIIK-6, OIIK-8);

-YMeTh UCITONB30BaTh 3HAHHS O TEHOME, CTPYKTYpe OCJNKOB M HYKJIEWHOBBIX KHCIOT, a
TaK € MEeXaHM3MaxX XpaHEHHs, IMepeladdl W pealu3aluu TeHeTHYecKod uHdopmanmu ams
pelIeHus ecTeCTBeHHOHayYHbIX 3a1a4 (st OI1K-6, OITK-8);

-YMeTh mproOpeTaTh HOBBIE 3HAHUS B H3y4aeMoi 00J1aCTH, UCIIOIB3YSl COBPEMEHHBIE
uHdopmarmonnsie pecypcesl (s OIIK-6, OIIK-8);

-YMeTh u3Naratb U KPUTHYECKH aHAJM3UPOBaTh 0a30ByI0 001mIenpodeccnoHaIbHYI0
undopmarmto (s OITK-6, OIIK-8);

-YMeTh NPUMEHATh COBPEMEHHBIE SKCIIEPUMEHTANIbHBIE METO/IbI PA0OTHI C COBPEMEHHOMN
anmapatypoit (st OITK-8);

-Bnagers nndopmaiveir 0 COBpeMEHHBIX METO/IaX UCCIIEOBAHUS CTPYKTYPHI OCIKOB U
HYKJIEMHOBBIX KHCJIOT, BAKHEHIIINX METOJaX TeHeTUUeCKon u O6enkoBoi nHxeHepun (s OITK-
8);

-Brnagers unpopmanmeit 0 TOCTUKEHUSX U COBPEMEHHBIX HAIIPaBJIEHUSAX UCCIIEI0BAaHUN
MOJIEKYJISIpPHOM OMOJIOTMH; HaBbIKAMM SKCIIEPUMEHTAJIbHONH paboThl B 0OJACTHU HCCIIEAOBAHUS
0eJKOoB M HyKJIenHOBBIX KucaoT (st OITK-6, OITK-8).

WNHnukaTopsl " JIECKPHUTITOPBI YacTH COOTBETCTBYIOIIEH KOMIIETEHIINH,
dbopmupyemMoit B mpollecce  U3YYEHHS ~ JUCHUILUTUHBI  «MonekynspHas OHONOTH,
OIICHUBAIOTCSl MPU TIOMOIIM OIIEHOYHBIX CPEJICTB.

[Tnanupyemble pe3yabTaThl 00y4eHHS MO AUCHUILTHHE «MoJeKynsapHas OHOIOTHs,
uHauKaTopsl qoctkenus komnereHuui OIIK-6, OIIK-8, nepedyeHb OLIEHOYHBIX CPENICTB:

Ne Kon HanmenoBanue Kon [Inanupyemblie HanmenoBanue
n/a HHJUKaATOpa HHJUKATOpa IIaHUPYEMOT' O PE3YIbTATHI OLICHOYHBIX
JOCTHXXCHUA JOCTHIXXCHUA pe3yiibTara O6yquI/I$I CpEaAcCTB
KOMIICTCHIIN N KOMIICTCHIIUHN O6y‘-ICHI/IH
1. N-1omk.s 3uarp: npuHounsl u | 3 (UI-lomk.se) 3Haer: ctpyktypy | Bompocel  Tecra,
MOJICKYJISIDHBIC 0e/KOB M HYKICHHOBBIX BOIIPOCHI
MEXaHN3MBI Iepeaadn KHCJOT,  0COBEHHOCTH | 1o yjoKBHyMa,
HacJeJCTBEHHOH CTPOCHHA TCHOMOB, | 3aygTa.
MEXaHU3Mbl MATPUYHBIX
HHppMaIUH 9
CHUHTEC30B, IF'C€HHOHU
WH)XCHEPHH.
2. WA-20mx-6 Vwmertb: npuobperats | Y (MI-2omics) Ymeer: wusnarate U | Bompocst
HOBBIE E€CTECTBEHHO- KPUTHYECKH KOJUIOKBHYMa,
Hay4YHbIE 3HaHUS, AQHAIU3HPOBATh BOIIPOCHI JUISt




HCIIOJB3YS 0a30ByI0 crauu 3auéra,
COBpPEMCHHHBIE obmenpodeccnonans | MOATOTOBKA u
oOpa3oBaTenpHBIE U Hyl0  WH)OPMALHIO, | IPEICTABICHUE
WHPOPMALINOHHBIC COCTaBIIAITh TEKCT | TpEe3eHTAINH.
TEXHOJIOTHH nokmanma, pedepara,

TE3UCOB c

HCTIOJIb30BaHUEM

nHdopManuu u3

Pa3IMYHBIX

HUCTOYHUKOB

N-30mk-6 Bnagets: metomamu | B (U-3opk.6) Bnaneer: mnpuémamu | Bompocsl  Tecrta,
TEOPETUUECKUX u aHanu3a ¥ 0000IICHHS | BOIPOCH
IKCIICPUMCHTAIBHBIX pe3yIbTaToB KOJUIOKBHYMa,
WCCIIeTOBaHUM, COOCTBEHHBIX odopmiicHHE u
npréMamMu SKCIEPUMEHTOB 1 | 3ammra
UHTEPIpETANNN pacueTHo- MIPAKTUIECKUX
pe3yIbTaToOB rpadugeckux padoT pabor.
COOCTBEHHBIX
SKCIIEPUMEHTOB u
pacdeTHo-
rpadguyeckux padbor

U-1omk-s 3uaTh: MeTo bl coopa, | 3 (U-Lopk.s) 3HaeT: CTpyKTypy U | Bompocel  TecTa,
00paboTky, (GYHKIHOHHPOBaHUE BOTIPOCHI
CUCTeMaTH3allul | TCHOMOB, IPUHIUIIBI | KOJUIOKBUYMA,
MPEICTABIICHUS Te€HETHYECKOU 3u4éTa.
nabopatopHoi WHXEHEPUH, eé
UHPOPMALINH . MIpUMEHECHUE B

OMOTEXHOJIOTHH.

N-20mk-s Ymers:  mpumensnts | Y (UA-2omk.s) Vmeer: npuMeHsTh | Bompocsl  Tecra,
HaBBIKH PabOTHI ¢ COBpPEMCHHBIC BOTIPOCEI JUTS
COBPEMCHHBIM SKCIICPUMCHTANEHBIC 3alIATHI
00opyIoBaHUEM, METOABl  paboOTHl  C | pe3ynbTaToOB
aHAITM3UPOBATh COBPEMCHHOM MPAKTUIECKUX
MOJTy4YEHHBIE amnmapaTtypoi, pabor.
pEe3yNbTaTHI aHATM3UPOBATH

HOJY4YEHHYIO
uH(pOpMaIHIO.

NI-30mk-8 Bnangers: HaBeikamu | B (U-3opk.s) Bnaneer: CocraBiieHue
paboThI c uHhopmanuen 0 | OT4ETOB M 3amlIUTa
COBPEMEHHBIM COBPEMEHHBIX pe3yNbTaTOB
00opyIoBaHUEM, MeToJax MPAKTUIECKUX
aHalM3a IOJTy4eHHBIX HCCIICIOBAHUS paboT,  BOMPOCHI
pe3yIbTATOB. CTPYKTYpHl OCNKOB W | JUISA CIa4d 3a4éra.

HYKJIEMHOBBIX KHCJIOT,
BOKHEHIINX METOAax
TE€HEeTUYECKOU u
0enkoBOit
HHXEHEPUH,
HaBBIKAMH
SKCIEPUMEHTAIbHON
paboTel B oOmactu
HCCIICIOBAHUS OCITKOB
u HYKJIEMHOBBIX
KHCJIOT.




4. COAEP) KAHUE JUCIUIIJINHbI
4.1. Ounas ¢gopma oOyueHus

KosauuecTBo yacoB
Homep KOHTAKTHOM paldoThI ¢
HaumenoBanue pasjaeJa,
PyGe:xx | pa3neaa, TeMLI npenojaaBarejieM
TeMbI IpakTHyeck
Jlekuun
ue padoThbl
1 CtpyKTypa U CBOICTBa HYKJIEMHOBBIX i 5
KHCJIOT.
2 CTpyKTypa réHOMOB IIPO- ¥ DYKapHOT. 4 -
PyGex [Tyt GuocuHTE3a MAaKPOMOJIEKYI.
3 4 2
1 Pennukanms JJHK.
4 Tpanckpunuus u npoueccudr PHK. 4 2
5 ["'enom BupycoB u (aros. Kanmeporenes. - 2
PyGexubiii konTpons Nel - 2
6 CrtpykTypa, CBOHCTBa M (PyHKIIUU OCIIKOB, UX i 9
B3aMMOCBSI3b.
7 MexaHu3M OEIKOBOTO CHHTE3A, €ETO 5 4
PyGex peryJsnus.
2 8 MeTo/1b1 MONIEKYIISIPHON OUOJIOTHH. 2 5
['enetnyeckas v OeNKOBasi HHKEHEPHSL.
Py6exHbIit KoHTpOIIB Ne2 5
Bcero: 20 20

4.3. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 2. CTPYKTYPA TEHOMOB ITPO- 1 DYKAPUOT

Beenenue. MonexkynsipHas OnoOrus, UCTOpUsl €€ BOSHUKHOBEHHSI, MECTO CPEAM APYIHX
HayK. Baxneimmue OCTHXEHHS M 3aJaud MOJIEKYJISIPHOM OWOJIOTMH, BKJIAJ POCCUHUCKUX
YUEHBIX.

Pa3mepsbl, 0cOOEHHOCTH OpraHU3alMK U CTPYKTYpPbl TEHOMOB PA3JIMYHBIX TPYIIII
opranu3mMoB. Koppensus clI0)KHOCTH OpraHu3aluy OpraHu3Ma ¢ pa3MepoM Ir'eHOMa, YUCIIOM
coJiepKaluXcsl B HEM T€HOB U KOAUPYEMBIX YHUKAIbHBIX OCJIKOBBIX MOAYJIEH.

OnepoHHas opranuzanus resoma npokapuot. CTpykTypHas U GyHKIIMOHAIbHAs
xapakTtepucTrka reHoB. I'ensl, kogupyromue 6enku, pPHK u TPHK. ITocinenoBarensHocTu
periKamy. baktepruanbHble TUIa3MUIbL. |S-371eMEeHTHI U TPAHCTIO30HEI OaKTepuit

Tunsl nocnenoBaTeNIbHOCTEN 3YKapUOTUYECKOr0 reHoMa. CTpyKTypa 3yKapHOTHYECKHX
reHoB. ['eHbl, konupyromme OeIKy, UX PEeryasiTOpHbIE 3JIeMEHThl. PUOOCOMHBIE T'€Hbl U T'eHbI
TPHK. Tannemuble NOBTOPHI, MUHHM- U MaKpOCATEJINThI, OHKOTEHBI 1 aHTUOHKOT€HbI. [ eHOMHas
JTAKTUIOCKOMUS. | 'eHeTHueckn JeTepMUHUpYyEMbIe OOJIE3HU.

IlogBuKHBIE TEHETHUYECKHE DJJIEMEHTBI IPO- M DYKAapUOT, HX OCHOBHBIE THIIBL.
MounekynspHble MEXaHHM3Mbl TpaHCHNO3WLMH. PerporpanHcno3onbl. Perpomno3onsl.  Poib
MOOWJIBHBIX T€HETHYECKUX DJIEMEHTOB B MEXaHHW3MaxX T'€HOMHBIX MEPecTpOeK, H3MEHEHUU
pa3MepoB F€HOMOB. DBOJIFOLMS TEHOMOB IPO- M 3YKapHOT.

Tema 3. I[IYTU BUOCUHTE3A MAKPOMOJIEKVYJI. PEIUVIMKALIA IHK

Permukarusi.  ®epmentsl u OenkoBble  (DAKTOpPHI  peIIMKamuu.  MexaHu3Mm
BOCIIPOM3BEICHHS MEPBUYHON CTPYKTYphl npu Ouocuntese JHK. Hykneotuaunrpanchepaznas
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peakuus. OTanbl perIMKaluM. Perukanus NpoKapHuOTUYECKOro TreHoMma. Jlumupyromas u
orcratomass nenu JIHK. ®parmentsr Okazaku. OcCOOCHHOCTH PEIUIMKAIMH XPOMOCOM Y
sykapuoT. Tenomepsl u tenomepasza. Pemapauus [IHK. buocunres JIHK na marpuune PHK.
OOpaTHas TpaHCKpUIITa3a U 3HAYEHUE €€ OTKPBITHUSI.

Tema 4. TPAHCKPUIILMA U ITPOLECCHUHI PHK

Koaupyromas u nekoaupyromas uenu JJHK. Equnania Tpanckpuniuy y mpo- U 3yKapuoT
U e€ CTpyKTypHble 21eMeHThl. Hanpasienue cunresa PHK.

Tpanckpunuus y npokapuoT. bakrepuansuasie PHK-monumepasel.  WMuuimanus
Tpanckpunuu. CTpykTypa mpomMoTopoB. CTaauu TpaHKPUIIIIMOHHOTO 1KKiIa. RhO-3aBucumas u
HE3aBUCUMas TEpPMHUHALMA TPAHCKPUNUMU. Perynasuus TpaHCKpUIUMU y IPOKAPHOT.
Omneparopsbl, akTUBATOPbI U penpeccopbl. HeraTuBHas ¥ NO3UTHBHAS PETYJIALINS.

Tpankpunius y sykapuor. PHK-nmomumepassr |, Il u Ill, ocobennoctn ctpoenus u
¢yukuuii. [IpoMOTOpPBI AYKAapHOT, MPOMOTOPHBIE 3JEMEHTHl KOHPOJS TOYKM HHHULHUAINH U
WHTEHCUBHOCTU TpaHCKpumuuu. TpaHckpunimonHele ¢aktopsl. [locienoBaTenbHOCTh COOPKU
MHULMATOPHBIX ~ KOMIUIEKCOB. OHXaHCEphbl, H30JSATOpPbl U  caiiieHcepbl. TepMuHanus
TpaHCKpUITOB sykapuornueckux PHK-nonumepas.

[Ipoueccunr PHK. Tumbl MHTPOHOB M OCOOEHHOCTM MEXaHU3MOB HUX CIUIAWCHHTA.
WuTtponsl rpynnsl |: 0COOEHHOCTH CTPYKTYpPhl MU MEXaHHM3MbI CIUTAMCHHTa. AYTOCIJIAaWCHHT.
Peaknust Tpancacrepudukanuu. Pubo3umMel, ux crenupuuHOCTb, MeXaHU3M U 3(deKTuBHOCTH
karanu3a. [lpumepsl pubo3umoB u kaTanuzupyembix umu peakumii (L-19 IVS, PHKaza P,
«roJIOBKa MOJIOTKa»). MIHTpoHsI rpymnmsl |1, Mexanusm criaiicusra.

Cmnaiicuar npe-MPHK B sigpe. IlpuHuumnel ompezaeneHuss TpaHHUL HUHTPOHOB.
Cmuaiicocoma, e€ pasmepsl u coctaB. MIPHK u msaPHII-yactuipl. Ponbp koMruieMeHTapHBIX
B3aUMOJICCTBUH B MPOTEKAHMM Mpolecca CIUIaiCUHra. AJbTEpPHATUBHBIM CIUIAMCHHT.
Monuduxanus 5" u 3- «xonmos TPAHCKPHUIITOB, (PEPMEHTHI ¥ 3HAYEHUE MOAM(PHUKAIHH.
Paznuunslit 2Q ekt noamaaeHuINpOBaHUS Y TPOKAPUOT U Y DYKApHUOT.

[Ipoueccunr mnpe-TPHK. ®opmupoBanne 5 wu 3/-konnos TPHK, cnnakicuHr,
penaktupoBanue ocHoBaHui. IIponeccunr npe-pPHK y mpo- u sykapuor. MetunupoBanue u
npyrue moaudukanuu pPHK B siapsiike, pons Mansix PHK.

Tema 7. MEXAHN3M BEJIKOBOI'O CUHTES3A, EI'O PET'YJIALIAA

buocuntes OenkoB. Marpuunas Teopust OuocuHTe3a OenkoB. OCHOBHBIE ATalbl
6uocunresa. Ctpykrypa u poas MPHK. Koz GenkoBoro cunres3a. AKTUBUPOBaHUE aMUHOKHUCIIOT.
Xapakrepuctruka amuHoan-TPHK-cunTeras. Komgocomst.

Pu6ocombl. 70S pubocomel u 80S pubocombl. CTpoeHHE U CBOHCTBA PUOOCOM.
Cy6uactunpl pubocom. Buasl pubocomusix PHK u w3 mokammzamms. benku pubocowm.
AMUHOAIWIBHBIN U NENTUIUIBHBINA LIEHTPBI PUOOCOM.

Tpancmsiuusa. Otanbl  TpaHcaauuu. Waunmanya. Wuunumaropnas amusHoanmn-TPHK.
benkoBbie paxTophl MHULIMALMU. AKTUBHAs pubocoMa. DJOHranus U TepMUHaLUA. TpaHCIopT
0enkoB yepe3 Ouosoruueckue MeMmbpanbl. Perymsmus tpancmsuuu. [lepemporpammupoBanue
TpaHcasauuu. [locTTpaHCIsIMOHHBIE TPEBPALICHHS OEIKOB.

Tema 8. METOJIbI MOJIEKVJIIPHOM BUOJIOTUN. TEHETUYECKAS
N BEJIKOBA A MHXXEHEPUA

MeToabl MOJIEKYJIIPHON OUOJIOTHH.

Texnonorus nonyuenus pekomOuHanTHbIx JJHK. PecTpuxims, pepmeHTs pecTpukium.
['mbpuau3anys HyKIeMHOBBIX KUcIoT. Ammndukanus cermenToB JIHK. ITonmumepasnas uennas
peakuus. KnonupoBanue rena. OnpenesieHue HyKJICOTHIHBIX TTOCIEA0BATEIbHOCTEM.
XVMHYECKUH CUHTE3 reHa. [locTukeHus U epCeKTUBBI FTEHETUUECKON NHKEHEpUHU. benkoBas
UH)XeHepus. BHeki1eTouHbIi cuHTe3 O€IKOB.

4.3. IIpakTnuyeckune padoThl 1151 04HOM (popMbI 00yUeHH S
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Homep HanmeHnoBanme HaumeHoBaHUe NPaAKTHYECKUX
Hopmartus
pasjeia, pasjeia, padoTt
BpeMeEeHH, Yac.
TEMbI TEMbI
1 CrpykTypa u cBoicTBa | XMMHUYECKHH COCTaB M OCOOCHHOCTH CTPOCHHUS MOJIEKYIT 2
HYKJICHHOBBIX KHCJIOT. JIHK u PHK.
[Tytu OnocuuTE3a
3 MaKpPOMOJIEKYJI. MomnexymnspHble MexaHn3MbI OnocuaTe3a JJTHK 2
Pemmmukarnms JTHK.
Tpanc
4 Hg ogezf :gfg?{?( MexaHm3M TpaHCKpHIIUH 1 nponeccuara PHK. 2
I'enoMm BupycoB u
C a TEHOMO co aros. Karneporenes. 2
(baros. KaHieporenes. TPYKTypa FeHOMOB BUpPYycoB U (aros. Kanueporen
. 2
PyOGesxHbIi KOHTPOJIB |
Crpykrypa, cBoiictBau | CTpoeHHUe U CBOWCTBA OEJIKOB. 2
6 (GbyHKIUU OENKOB, UX
B3aUMOCBSI3b.
7 MexaHu3M GENKOBOro 4
CHUHTE3a, ero peryisinus. | buocuHres Oelka, €ro MOJIEKyYJISPHBIE MEXaHH3MBL.
Mertons! MonekymspHoi | ['eHeTndeckast n GeKoBast HHKEHEPHSL. 2
8 OuoIorHy.
I'enernyeckas u
OenKoBasi HHKCHEPHUSL.
PyOexHBI KOHTPOIH 2 2
Bcero: 20

5. METOANYECKHUE YKA3ZAHUSA JJ5 OBYYAIOIIIUXCSA
IO OCBOEHUIO JUCIIUIIJIMHBbI

[Ipn npocinymmBaHuM JIEKIMH OOydaroumuiicss 00s3aTeNbHO KOHCHEKTUPYET €€
coJiep>KaHue, BBIJENSISI OCHOBHBIE MOMEHTHI M MYHKTBI COJIEp:KaHUsl, 0COOCHHO Te, Ha KOTOPBIX
3a0CTpsieT BHUMaHME TipenoiaBarenb. [Ipu nomainHel paboTe ¢ HEll OH JODKEH 00palaThes K
yueOHUKY M WHBIM HCTOYHUKAM, PEKOMEHJIOBaHHBIM IMpemnojaBaTeneM. [Ipu mnpoBeneHuun
3aHATHH MCTIONB3YIOTCS 3JIEMEHTBl TEXHOJIOTHMH YY4EOHON JUCKYCCHUHU, TO3TOMY PEKOMEHAYETCS
dbukcupoBath Ansg ceOsd WHTEpECHbIE MOMEHTHI C IIENIbI0 UX AKTUBHOTO OOCYXJIECHHS Ha
JTUCKYCCUU B KOHIIE JIEKIIMH, HA PAKTUYECKOM 3aHSATHH.

Ha npakTtuueckux 3aHATHSIX PEKOMEHIYETCS HCIONb30BAHUE WJUIFOCTPATUBHOTO
MaTepuana, MYJIbTUMEOUNHBIX  GOpM  Mpe3eHTalMid, MOJArOTOBKA W  IPOBEJIEHUE
WHAVBUAYAIbHBIX TBOPUECKUX 3aJaHMiA, paboTa B MaJbIX TPYIIAX C TEKCTaAMU, OPraHU3a U
JTUCKYCCHH.

JUis TeKyliero KOHTPOJIS YCIIEBA€MOCTH IpernojaBaTeieM HCHOIb3yeTcss OabHO-
pEWTHHTOBasi CUCTEMa KOHTPOJSA W OIEHKH aKaJeMHYEeCKOM akTHBHOCTU. [losTomy
HACTOATEIHHO PEKOMEHIYeTCs TIIATeIbHO MpopabdaTeiBaTh MaTepHal AUCHUILIMHBI TIpU
CaMOCTOSITENIbHOIN paboTe, ydacTBOBaTh BO Bcex (hopmax OOCYX AEHMS W B3aMMOJEWUCTBUA: Ha
JEKIMAX M MPAKTUYECKUX 3aHATHSAX, IEJIbI0 Yero SIBIIAETCS JIydlllee YCBOCHHE marepuaia u
MOJIy4YeHHUE BBICOKOM OLIEHKU IO pe3ysibTaTaM OCBOEHUS AUCLUIIINHBIL.

CamocrosaTenbHass paboTa BKJIIOYAET CaMOCTOATENbHOE HU3YyYEHHE  HEKOTOPBIX
OTJIENbHBIX Pa3/IelOB TUCIUIUIMHBI, HA 3aHATUAX MPENoJaBaTeib AaéT PEKOMEHIAIUN K ATOMY
U, IpU HEOOXOAMMOCTH, KOHCYIbTUPYET. OOyUaronuiicss BHIIOIHIET CaMOCTOSITEIbHYIO paboTy
Mo y4eOHMKaM, y4eOHBIM TOCOOHMSM, OPUTHHAIBLHBIM HCTOYHHKAM HH(GOPMAIMU W HUCIOIb3YS
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HutepHer-pecypesl. CaMmocTosiTenbHas padoTa TaKKe BKIIOYACT MOATOTOBKY K MPAKTHYECKUM
paboTtam, K pyOeKHBIM KOHTPOJISIM, K 3aU€Ty.
®opma pyOeKHOr0 KOHTPOJIS — KOJUIOKBUYM.
Pexomenyemas TpyJJOEMKOCTb CaMOCTOSATENIBHOM paboThI pe/icTaBlIeHa B TaOJIUIIE:
PexomeHnayemblii peskMM CAMOCTOSITEIbLHOMH padoThI

Pexomennyemas
HaunmeHnoBanme
N TPYAOEMKOCTb,
BH/Ia CAMOCTOSAITEJILHOM padoThI
aKaj. Jyac.
CaMocTosTenbHOE H3yYeHUE pa3JeNioB, TeM AMCLUUIUIMHBI, HE BOILIEIIINX B
JEKIMOHHBIA Kypc: HesnepHele TeHOMBI. Peryinsnus KJIETOYHOroO LMKIIA. 22
Amnonto3. [ToBpexnenue u penapamus [JHK.
[TonroToBka K MpakTUYECKUM 3aHATHM ( 110 2 Yaca): 20
[ToaroroBka Kk pyOeXHBIM KOHTPOJISIM (110 4 Yaca Ha KaXKIbIi pyOex) 8
[ToaroroBka k 3auéry: 18
Bcero: 68

6. ®OHJ OLIEHOYHBIX CPE/ICTB
JUISI ATTECTAIIAY 11O TUCHATLIVHE

6.1. IlepeueHb OLIEHOYHBIX CPEICTB
1. bannbHO-peRTUHIOBas cCCTeMa KOHTPOJIS U OLCHKH aKaJIeMHUYECKOW aKTUBHOCTH
oOyuaromuxcs B KI'Y ;
2. IlepedeHp BONPOCOB I MOJArOTOBKH K 3a4€Ty;
3. Bonpocs! A1 HOATOTOBKU K pyOeKHBIM KOHTpoJisiM Nel, 2.

6.2. Cucrema 0a11bHO-PEHTHHIOBOI OLlEeHKH
padoThl 00yYAOIIUXCH M0 JUCHUIIINHE

N| HanmeHnoBaunue Copepxanue
1| Pacnpenemnenue Pacmipenenenne 6amros
0aJIIoB 3a
CEMECTPBI 110
BUIaM yqe6H0171 Bux . TTocemenue Tocemernme Pabora Ha Pybexpiit Py0exHsIit
y4deOHoI . MIPaKTHIECKU MPaKTHYECKUX KOHTpoIb Nel .
paboThI, CPOKH paGoTI: JIEKIUI x pabor [— KOHTpOJIb No2 3auér
caa4yn yueOHoi
paboThI
(moBoasATCA 10
CBeJeHUS
banibHas
YAIUXCS
00yualommnxe oneHKa: Jo 10 Jo 8 Jol6 Jlo 18 Jo 18 7030
Ha NEPBOM
y4eOHOM
3aHATHH)
8 3aHsTHIT IO 2
Gana.
Ipumeuan 10 nx mo 1 8mpmo 1 yuacrue B Ha 5 mp Ha 10 mp
00CYXXICHHSAX U
ust: Gamry Oamry 3aHATHU 3aHATHU
JUCKYCCHSX,
TOJArOTOBKA
co00IIeHN I
2| Kpurepuii nepecuera
0aJUIOB B TPaAMIIMOHHYIO 60 1 MeHee 0aJJIOB — HE324TEHO;
OLICHKY I10 uToram pabotsl | 61 u Gosiee 6a110B — 3a4YTEHO.
B CEMECTPE U 3a4€Ta
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Kpurepun nomycka
MIPOMEXKYTOUHOM
aTTeCTAINH, BOSMOKHOCTH
MOy ICHUS
3K3aMEHAIIMOHHOM OILIEHKH
0 JUCIIUTITHHE
ABTOMATHYECKH,
BO3MOYKHOCTb TMOITYYESHHSI
OOHYCHBIX 0aJIOB

i pomycka K MPOMEXYTOYHOM aTTecTalud 10 JUCHUILUTHHE 3a
ceMecTp OOydJalomuiics MOOJDKeH Ha0paTh [0 WTOTaM TeKyIero u
pyOexHOro KoHTposel He MeHee 51 Oama. B ciydae ecnu oOydaromuiicst
HaOpan MeHee 51 Oamra, TO K AaTTECTAMOHHBIM HCHBITAHUSIM OH HE
JIOTTYCKAaeTCH.

Jnis momydenust 3a4éta 6e3 mpoBeIeHHs POIIeYPhI POMEXKYTOUHON
aTTecTaluu OoOydaromeMycss HeoO0XoauMo HaOpaTh B XOJ€ TEKYIIero W
pyOeXKHBIX KOHTpoOJIeH He MeHee 61 Oamna. B aTom ciywae utor GauibHOM
OIICHKH, TMONy4aeMOW OOYYAIONMMCs, ONPEACISIeTCS IO KOJIHYECTBY
0ayioB, HAOpaHHBIX UM B XOJI€ TEKYIIEro M pyOekHBIX KoHTpoiyied. [Ipu
3TOM, Ha YCMOTpPEHHUE MpernoaaBareis, OaulbHas OIEHKAa O0ydYaromierocs
MOJKET OBITh IMOBBINIEHA 32 CUET MOJYYCHHUS JOMONHHUTEIBHBIX OAJIOB 3a
aKaJIEMUYCCKYIO0 aKTHUBHOCTb.

OOydJaroIuiicsi, WMEIONIM TPaBO Ha TOJYYCHHE OLCHKH 0e3
MPOBEICHUSI MPOLETYPBI TPOMEKYTOUHON aTTECTAIIUH, MOXKET MOBBICHTD €€
MyTeM CJa4d aTTeCTAlHOHHOTO WCHBITaHUs. B ciydae momydeHus
00yJaroMMCsl Ha aTTECTAIIMOHHOM HCIbITaHUuU () 0aJljIoB UTOT OaJIBHOMN
OILICHKH 110 JTUCIUILTUHE HE CHIKACTCS.

3a akaJeMHYEeCKYyI0 aKTHBHOCTh B XOJ€ OCBOCHHS JTUCIUILIMHBI,
ydacTHe B y4eOHOU, HAyYHO-UCCIIEA0BATEIbCKON, CIOPTUBHOM, KYJIBTYPHO-
TBOPYECKOW M OOIIECTBEHHOW NEATENBHOCTH O0YYaroleMycss MOTYT OBITh
HAYUCJICHBI  JIOTIONHUTENbHbIE  Oamiabl. MaKCHMalbHOE  KOJMYECTBO
JIOTIOJTHUTENTEHBIX 0AJUIOB 32 aKaJIeMUYCCKYI0 aKTHBHOCTB cocTaBisiet 30.

OcHOBaHHUEM JIJIs TIOIYYCHHUS JOMOJHUTEIBHBIX OaJJIOB SBIISIOTCS:

- BBINOJIHEHHE JOMNOJIHHUTENBHBIX 3aJaHUH 10 JUCLUILINHE,;
JOTIOJIHUTEIIbHBIE OaJIIbl HAUHCIISIOTCS IPETIOAaBaTEIICM;

- ydacTHE B TCUCHHE CeMecTpa B  y4eOHOW, Hay4dHO-
HACCIIEN0BATENBCKOM, CIIOPTUBHOM, KYJIbTYpHO-TBOPYECKOMN 51

oOmecTBeHHOMN nesarensHocTr KIY.

SN

®DopMBbI U BBl YI€OHOM
paboThI AJist
HEYCIIEBAIOLINX
(BOCCTaHOBMBILIMXCS Ha
Kypce oOyueHws)
00yJaronuxcst st
MOJTYYEHUs
HEIOCTAaIOMKX 0ajuIoB B
KOHIIE ceMecTpa

B cnywae ecnmm k mpoMexxyTo4HOH artectanum (3aueTy) HaOpaHa
cymma MeHee 51 Oamra, oOydaromiemycss HEOOXOIMMO HaOpaTh
HEJI0CTAIOIIee KOJMYECTBO OAJUIOB 32 CYET BBITIONHEHHS JTOTOTHUTEIHHBIX
3aJlaHuii, 10 KOHIAa ToclienHed (3aueTHoi) Hemenu cemectpa. lIpu sToM
HEOO0X0IMMO TpopaboTaTh MaTephaid BCeX MNPOIYIIEHHBIX MPaKTHYECKHX
3aHATHM.

®DopMBI AOTIOTHUTENBHBIX 33/IaHUH (Ha3HAYAIOTCS MIPETIoIaBaTesieM):

- KOHCIIEKTUPOBAaHUE MaTepHaa MpOIyIIEeHHBIX JIEKINH (1o 2 6asa);
BBITIOJTHEHHE JIOMAIIHAX CAMOCTOSITEIbHBIX paboT MO TeMaTHKe
MIPOITYIIIEHHOTO 3aHATHS (2 Oaa);

- MOATOTOBKA pedepaTa u mpe3eHTanuu (10 3 6aiioB);

- IPOXOXKACHHUE PYOEIKHOTO KOHTPOJIs (10 18 6aisioB 3a KaxKabIi pyOex)
JIukBUIAIHS aKaJEeMUYECKUX 33]J0JDKEHHOCTEH, BO3HUKIINX M3-3a Pa3HOCTH
B y4eOHBIX IUIaHAX MPH MIEPEBOJIE MIIM BOCCTAHOBJICHUH, TPOBOIUTCS MyTEM
BBHITIOJIHEHHS  JIOTIOJNIHUTEIIBHBIX 3aJlaHui, (opMa W 00BEM KOTOPBIX
OTIpeJIeIIsIeTCs TIPETo/IaBaTeNIeM.

6.3. Ilpoueaypa oueHUBaHUs Pe3yJIbTATOB OCBOCHHS UCIUIIINHBI
PyGexxHble KOHTpOIM MPoBOAATCS B ycTHOM popme. Ilepen kaxabpiM — mpenoaBaTeiem

YCIIEBAEMOCTH.
3auét nmpoBoauTCcs B hopMe YCTHOTO ompoca o ouneram. [lepedeHb BOIpocoB K 3a4ETy

IPOBOJIUTCS KOHCYJIbTAIlMsl MO Hambosiee BaKHBIM M CIOXHBIM BompocaM. OOyuarommuiics
oTBeuaeT Ha | Bompoc myTéMm ciyuaiiHoro BbiOOpa. IlpemomaBaTens OLIEHHMBAET pPe3ybTAThHI
OTBETOB Ha BOMPOC KAXKIOro o0ydaromerocs B 6ajyiax M 3aHOCHT B BEJOMOCTh ydeTa TeKyIlel

coaepkuT 18 BompocoB. buiieTbl BKIIOYAIOT MO 2 TEOPETHYECKUX BOMPOCA M3 CIHCKA
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npemioxkeHHbIX. Kaxapiit Borpoc oreHuBaetTcs B 15 6amnoB. Ha moaroroBky obydaromemycs
OTBOJIUTCSI OJJUH ACTPOHOMUYECKHUN dYac.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS YCIEBAEMOCTU U 3a4€Ta 3aHOCATCA IIPENOJaBaTelIeM B

3K3aMEHALIMOHHYIO BEIOMOCTh, KOTOPbIE CAAIOTCS B OPraHU3AalMOHHBIN OT/E]l NHCTUTYTA B JI€Hb
3a4€Ta, a TaK e BBICTABJISIOTCS B 3a4ETHYIO KHKKY 00yJaronierocs.

6.4. [Ipumepbl OLIEHOYHBIX CPEACTB ISl PyOesKHBIX KOHTPOJIeH U 3a4éTa

Ilpumepnbolii nepeuens 60npocos K 3auémy:

1.

oo

~

10.

11.

12.
13.

14.
15.

16.
17.

18.

CrpykTypa HyKJIEHHOBBIX KUCIOT. [lepBuunas ctpykTypa. KoHpopmaius HyKi1eoTHI0B.
JBoitaas crimpans JIHK. Tlomumopdusm neoitaoi ciimpanu. @opmer JJTHK.
Ceepxcrmpanuzanus. Tononzomepasbl. Ctpykrypa u pynkiuu TPHK, pPHK, MPHK,
JIpYTUX BUJOB.
I'enom BupycoB u ¢aros. PHK-coaepxkamue Bupycel. JIHK-conepxariue BUpyCHI.
XapakTepHucTuKa HEKOTOPBIX BUPYcoB ( 2-3 Ha BBIOOD), Bupyc nmmyHonedpunura
4eJI0OBEKA., €r0 PEIUINKAaTUBHBIN UK. [IponcxoxaeHne BUPycoB, UX POJIb B 3BOJIIOLIUH.
Crtpykrypa reHoma npokapuot. Pazmep renoma. OnepoHHasi opranu3alysi FreHoMa.
Xapaxkrepucruka reHoB. [TocnenoBarensHocT permkanuu. bakrepruanbHble IUIa3MUIbL.
IS-31eMeHTHI ¥ TPaHCIIO30HBI OaKTEPHii.
I'enom sykapuot. Tunsl nocienoBarenbHocTe. CTpyKTypa reHoB. PerynsatopHeie
351eMeHThl. TaH/IeMHbIe TOBTOPBI, MUHU- U MaKpOCATEUIUThI. [ eHOMHAas JaKTHIIOCKOMHS.
OHKOreHbl M aHTUOHKOTeHBI. [10/1BUKHBIE TEHETUYECKUE DIIEMEHTBI D YKAPUOT.
MexaHu3Mbl TPAHCIIO3ULIUU.
HesnepHble reHOMBI.
Peruuxanus IHK, xapakrepuctuka stanos. JJHK-nonumepassl, ux posib B o0ecriedeHun
touHocTH Bocnpoussenenus J{HK. Tononsomepasel. TemomepHble IOCIIEN0BATEIBHOCTH
JHK.
[ToBpexnenue u penapauus JHK.
Tpanckpunuus IHK y npokapuor. bakrepuansusie PHK-nonmumepassl. Uannuanms,
AIIOHTALIMS U TepMUHALUS. Perynsauus TpaHCKpUIILINH.
Tpanckpunuus y sykapuot. PHK-nonumepassl. [IpomoTopsl aykapHoT.
Tpanckpuniionusie Gaxktopsl. COOpKka HHUITMATOPHBIX KOMIUIEKCOB. Perymsius
TPAHCKPHUIILIHN.
ITpoueccunr PHK. UuTpoHs! rpynns! |: cTpykTypa 1 MEXaHU3M CIUIACHHTA.
Aytocmnaiicunr. Pu6osumsl, ux cneunpudynocts. MHTpoHs! rpynmsl 1.
Cnnaiicunr npe-MPHK. Onpenenenne rpanun natponos. Crutaticocoma, MssPHK.
ATnbTepHATUBHBIN criaiicuar. Moaudukanus 5-u3 -KOHIIOB.
ITpoueccunr npe-TPHK u npe-pPHK y nipo- u s3ykapuor.
Tpancnsaus, stansl. ['eHeTH4YEeCKHi KOJI, €ro CBOMCTBA. AKTHBALUS AMHUHOKHCIIOT.
APCa3pl, cTpykTypa u CBOICTBA.
Pu6ocomsl ipo- u sykapuot. CocTtaB 1 cTpoeHne. @yHKIMOHATIBHBIE YYACTKH pUOOCOM.
Wuunumanus TpaHcasauud. MexaHu3M pacro3HaBaHUs HHUIUUPYIOIIETO KOJIOHA.
@®akTopbl HHULUALMH. DJIoTalus noaunenTuaHoi uenu. Tepmunanus. Perynsanus u
NepernporpaMMHUPOBAHKE TPAHCIISLIUY.
Perynsanus knerodnoro nukia. AmnonTos.
XapakTepucTUKa OCHOBHBIX METOJIOB MOJIEKYJIIPHONW OMOJIOTUU: MUKPOCKOIUS,
PEHTIeHOCTPYKTYPHBIN aHaU3, YIbTpaleHTpuyrupoBaHme, xpomarorpadus,
31ekTpodopes3, N303IEKTPOPOKYCHPOBAHKE, KYJIbTYpa KIETOK, OECKIETOUHbIE CUCTEMBI,
MOHOKJIOHAJIbHBIE aHTUTENA.
I'enetnueckas nmxenepus. PekomOunantueie JIHK, TexHomorus nomydeHusl.
OnpeneneHne HyKJIEOTUAHBIX [TOCIIEN0BATENbHOCTEN. JJOCTHIKEHNS U IEPCIIEKTUBBI
T€HHOU UH)KEHEPUH.

12



Ilpumepnuwiii nepeuens 60npocos:
K Pyéexncnomy konmponio 1:

1.
2.

3.
4

~

10.
11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

CrpykTypa HyKJIEHHOBBIX KUCIOT. [lepBuunas ctpyktypa. KoHpopmaius HyKiIeoTHI0B.
Jpoitras crimpans JIHK. TTomumopdusm neoitaoi ciimpanu. @opmer [JTHK.
Ceepxcnupanuszanus. Tononsomepassl.

Crpyxrypa u ¢pyukuuu TPHK, pPHK, MPHK, npyrux Bumos.

I'enom BupycoB u ¢aros. PHK-coaepxkamue supycel. JIHK-conepxariue BUpyCHI.
XapakTepucTUKa HEKOTOPBIX BUPYCOB ( 2-3 Ha BBIOOD).

Bupyc nMmmyHozneduuTa yenoseka., €ro pernaukaTuBHbIi nuki. [Ipoucxoxaenne
BHUPYCOB, UX POJIb B 3BOJIIOLIAH.

Crpykrypa renoma npokapuot. Pazmep renoma. OnepoHHast OpraHu3anysi FeHoMa.
Xapakrepuctuka reHoB. Ilocie1oBaTeIbHOCTH peIIuKaly.

bakrepuanbhble m1a3Mubl. |S-351eMEHTHI U TPaHCIIO30HbI OAKTEPHH.

I'enom sykapuot. Tunsl nocnenosarenpsHoctei. CTpykTypa reHoB. PerynstopHbie
3JIEMEHTHI. TaHAEeMHbIE IOBTOPHI, MUHHA- U MaKPOCATEIIIUTHI.

['enomHas naktuiockonus. OHKOr€Hbl U aHTUOHKOTEHbI. [10/1BUKHbIE TeHETHYECKUE
3JIEMEHTBI 9YKapuoT. MeXaHU3MbI TPAHCIIO3ULIMH .

Hesnepapie reHOMBI.

Perumukanus JIHK, xapakrepuctrka »Tamnos.

JIHK-nonumepassl, X pojb B odecrieueHuu TOYHOCTH BocripousBeaeHus JHK.
Tonounzomepassl.

Tenomepnsie nocnenosarensHoct JJHK. IToBpexaenue u penapanus JHK.
Tpanckpunuusa [JHK y npokapuot. bakrepuansusie PHK-nonumepassl. Uaunumanus,
AJIOHTAlUs U TEPMUHALM.

Perymnsnus TpaHCKpUILMK Y IPOKAPHOT.

Tpanckpunuus y aykapuor. PHK-nonmumepassl. [IpomoTopsl 23ykapuor.
Tpanckpunionssle ¢pakTopsl. COOpKa HHUIIMATOPHBIX KOMIIEKCOB.

Peryssinus TpaHCKpUIIIUY Y SYKapHOT.

ITponieccunr npokapuotnyeckux PHK. MHTpoHs! rpynmsl |: cTpyKTYypa U MeXaHU3M
crutaiicunra. Ayrocrutaiicuar. Pudo3umsl, ux crneuuduynocts. MaTpons! rpymmsl 1.
ITpoueccunr pPHK u TPHK sykapuor.

Cnnaiicunr npe-MPHK. Onpenenenue rpanun natponos. Crutaticocoma, MssPHK.
AnbTepHaTUBHBIN criaiicunr. Moaudukanus 5- u 3-KOHIIOB.

K pybescnomy konmponio Ne 2:

1.

CoNOO AWM

10.
11.
12.
13.

YpoBHU CTPYKTYPHOU OpraHu3anuu 0eaKoBoil MoJieKkyJbl. [lepBuuHas u BTopudHast
cTpykTypa. HagBropuuHnas cTpykTypa.

Homen. Tperuynas cTpykTypa Oemnka.

YerBepTHUHas CTpYKTypa Oenka. HagMonekynspHbie KOMITIEKCHI.

Tpancianus, 3Tamnsl.

I'eneTnyecKuit KO/, €ro CBOMCTRBA.

AxTuBanust amuHokuciaot. APCaspl, CTpyKTypa u CBOMCTBA.

Pubocomsr po- u sykapuot. CoctaB u ctpoeHue. OyHKIIMOHATBHBIE YUACTKA PHOOCOM.
NHunmanms TpaHCsIum.

MexaHu3M pacrio3HaBaHUsl MHULUMUPYIOIIETO KOJAOHA.

®akTOopbl MHUIUALIHH.

Droranus NOJUINENTUIHON enu. TepMuHanus.

Perynsuus u nepenporpaMMupoBaHUe TPAHCIISIIIUH.

Perynsiiust k1eTouHOro HUKiIa. AMONTo3.
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14. XapakTepucTrKa OCHOBHBIX METOJIOB MOJICKYJISIPHON OMOJIOTHH: MUKPOCKOITHS,
PEHTI€HOCTPYKTYPHBIN aHAIU3.

15. XapakTepucTrKa OCHOBHBIX METOJIOB MOJICKYJISIPHOIN OMOJIOTHH:
yABTpaleHTpUyrupoBaHue, xpomarorpadus,

16. XapakTepucTrKa OCHOBHBIX METOJIOB MOJICKYJISIPHOI OMOJIOTHHU: 3JIeKTpodope3 u
U303JIEKTPOPOKYCUPOBAHUE,

17. XapakTepucTrKa OCHOBHBIX METOJIOB MOJICKYJISIPHOI OMOJIOTHH: KYJIbTypa KJIETOK,
0ECKJICTOYHbIE CUCTEMbI, MOHOKJIOHAJIbHBIE aHTUTEIA.

6.6. ®oH/1 OLIEHOYHBIX CPEJICTB
[Monmuplii GaHK 3aJaHMi UIA TEKYILEro, PYOEKHBIX KOHTPOJEH M TMPOMEKYTOUHOMH

arreéCTali 10 OUCHHUILUIMHE, II0Ka3aTelId, KPUTECPHUM, IIKajJlbl OLCHHBaHUA KOMHGTCHHHI;'I,
MCTOANYCCKUC MAaTCpuajibl, OIPCACTAIOINUC TPOUCAYpPbl OICHUBAHUA O6pa3OBaTe.HBHBIX
PpPE3yiIbTaTOB, IIPUBCACHLI B y‘Ie6HO-MeTOI[I/I‘leCKOM KOMIIJICKCC OUCLMIIJINHBI.

™=

N

7. OCHOBHAA U JOINIOJTHUTEJIbHASA YYEBHASA JINTEPATYPA
7.1. OcHoBHas y4yeOHas qUTEpPaTypa

KonnueB A.C. Monekynsipaast Ouonorus.-M.: U3narensckuii neHTp «Akaaemus», 2005.

B. I1. Komog, B. H. llIBenoBa. buoxumusa. — M.: JIpoda, 2004, 640 c.

MomnexynsapHas Ouonorus. CTpykTypa U GyHKIHU OETKOB [DNEKTPOHHBIN pecypc]: yueOHUK
/ CrenanoB B.M. - 3-e¢ u3n. - M. : HzmarenbcTBO MOCKOBCKOTO TOCYIapCTBEHHOTO
YHUBEPCUTETA, 2005. - (Knaccuueckwuit YHUBEPCUTETCKUH Y4eOHUK). -
http://www.studentlibrary.ru/book/ISBN5211049713.html

7.2. JlonosiHuTeIbHAS YUeOHAasl JUTEpaTypa

buoxumus wu wMonekyiaspHas Ouonorus/ B. Ommwor, [ Dmmmor. — M..MAHUK
«Hayxa/Wntepnepuonuka», 2002, 446c¢.

P. Mapu, 1. I'pennep, I1. Meiiec, B. Poxysnn. buoxumus yenoseka. T.1,2. M.: Mup, 2001.
buoxumus [OnexTpoHHbIN pecypce] : yueoHuk / nox pea. E. C. CeBepuHa. - 5-€ u3a., UCIp. U
JIOII. - M. : I'DOTAP-Menna, 2015. -
http://www.studmedlib.ru/book/ISBN9785970433126.html

8. YYHEBHO-METOANYECKOE OBECIIEYHEHHE
CAMOCTOSTEJbHON PABOTHI OBYUAIOIINUXCS
B xone camocrosiTenbHON pabOThl OOydaroOlUiicsS U3ydaeT TEOPETHUECKUH MaTrepual,
UCMOJb3Yysl UCTOYHUKHU U3 MEPEeYHs] OCHOBHOM M JONOJHUTENbHOH ydeOHOW TUTepaTrypsl, a
TaK)Ke y4eOHO-METOANUECKHE MaTepUaIbl, IOJrOTOBJIEHHBIE TPENOJaBATEIIEM.

9. IH®OPMAIIMOHHBIE TEXHOJIOI'MNA,
IMPOI'PAMMHOE OBECIIEYEHHME
N NHO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMBbI
1. OBC «Jlanp»
2. ObC «KOHCYNIbTaHT CTyACHTa»
3. OBC «Znanium.comy

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUIIJIMHBI
MarepuanbHO-TEXHUUECKOE O0ecledeHne Mo pealn3aluy JUCHUIUIMHBL OCYIIECTBISETCS B
cootBercTBUU ¢ TpeboBanusMu OI'OC BO no ganHo# 00pa3oBarenbHON IporpaMMe.
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http://www.studentlibrary.ru/book/ISBN5211049713.html
http://www.studmedlib.ru/book/ISBN9785970433126.html

11. IJI1 OBYYAIOIIUXCS C UCITOJIB30OBAHUEM JTUCTAHIOUOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT M

[Tpy ucnonb30BaHUM AJIEKTPOHHOTO OOYUYEHUS W JUCTAHIIMOHHBIX O0Pa30BaTEIBHBIX
texHosorui (manee D0 u JIOT) 3aHATHSA MOJHOCTHIO WIIM YACTUYHO MPOBOJSATCS B PEKUME
orsaiiH. O0beM AUCHUILIMHBI U paclpeesieHue Harpy3Ku Mo BUAaM paboOT COOTBETCTBYET II.
4.1. Pacmpenenenue OalJIOB COOTBETCTBYeT M. 6.2 OO MOXET OBITh H3MEHEHO B
COOTBETCTBUH C pemeHueM Kadeapsl, B ciydae nepexoga Ha 90 u JIOT B mpomecce
oOyuyenusi. Pemenne kadenpsl 00 HCIONBb3YEMBIX TEXHOJOTHMSIX M CHUCTEME OLIEHHBaHUS
JOCTIDKEHUH OOYJaromIMXCsl MPUHUMAETCS C YY4€TOM MHCHHsSI BEIYILIErO IMPEToAaBaTeNs |
JIOBOAUTCS IO 00y4YaIOUTUXCS.
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[NPMJIOXEHUE 1

AHHOTanus K padoyeit mporpaMme JUCHUTIITUHBI
«Mousekyasipaasi 0M0JI0THs»

00pa30BaTeNbHOM MPOrpaMMbl BBICIIIETO 0Opa30BaHUs —
nporpaMMbl OaKaiaBpuara
06.03.01 — buoJiorus
HarpaBneHHOCTB:
YnpasieHue OM0JI0rHYeCKUMU CHCTEMAMM

Tpynoemkocts aucruiuinabl: 3 3E (108 akagmeMuyeckux 4acoB)
Cemectp: 6 (ounast popma 0OyueHus1)
dopma NPOMEKYTOUHOU aTTeCTaluu: 3a4ET

CopnepkaHue TUCIHUILTAHBI

CtpykTypa U CBOMCTBA HYKJIEHMHOBBIX KHCJIOT. CTpYyKTypa T€HOMOB MpPO- M DYKApHOT.
MonekynsapHble  MEXaHHU3MBl  HAcleACTBEHHOCTH. Ilytm OuocuHTE3a  MaKpOMOJEKYII.
Permmukanus JIHK. Tpanckpurnuus u nporieccunr PHK. T'enom BupycoB u ¢aros. CTpykTypa,
CBOICTBa U (PYHKIMH OETKOB, UX B3aUMOCBS3b. MexaHU3M OEIKOBOTO CHHTE3a, €ro PeryJsaiusl.
Mertoasl MosiekyisipHO# 6uosioruu. ['eHeTnueckas u OeIKoBasi HHKEHEPHS.
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JIMCT
perucTpanuv u3MeHeHu (I0MoJTHeHUuil) B pado4ylo NporpaMmmy
yueOHOH TuCHUIINHBI « MoJiekyJasspHasi 0M0JI0THsT»

N3meHeHus1 / 10NMOJTHEHHUS B pa004yI0 NporpaMmmy
Ha20 /20 y4yeOHblii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / /

W3meHeHust yTBEPKIEHbI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoit « _» 20 T.

N3meHeHus / 10M0JTHEHUS B pa004YyI0 MPOrpaMmmy
Ha20 /20 y4yeOHbli roxa:

OTBETCTBEHHBIN MTPENoIaBaTelb / /

N3meHeHust yTBEpKIEHbI HA 3aceaHUM Kadeapbl « _ » 20 1.,
ITpoTokos Ne

3aBenyromuii kadeapoin « _» 20 T.
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